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(57) ABSTRACT 

In a modular system of optoelectronic components each 
component has a standardized housing. The standard hous 
ing has a device for the mechanical connection to at least one 
housing of a further component, or it is connected to such a 
device. This alloWs different combinations to be produced 
using the same system components. Flat optoelectronic 
components are particularly suitable for use in the modular 
system. In this case, according to the invention, an optical 
Waveguide is integrated in the component, runs parallel to a 
circuit mount, and forms an optical interface on one narroW 
housing face. The electrical contacts of the component are 
likewise arranged on a narroW housing face. 
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MODULAR SYSTEM OF OPTOELECTRONIC 
COMPONENTS, AND OPTOELECTRONIC 

COMPONENT FOR USE IN SUCH A SYSTEM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

Optoelectronic components that are knoWn from the prior 
art cannot easily be combined With one another in different 
manners. Di?ferent applications, some of Which are cus 
tomer-speci?c, thus require a high degree of individual labor 
and design effort. The same is true for electrical interface 
elements and cable plugs Which are connected to optoelec 
tronic components. Despite a very Wide range of products 
and variants, only a loW level of ?exibility exists in pro 
duction and in system design. The implementation of spe 
ci?c applications is thus accordingly disadvantageously 
associated With high costs. 
A further disadvantage of prior art optoelectronic com 

ponents is that, generally, they are relatively Wide. They thus 
cannot be used, or can be used only to a restricted extent, in 
particular for motor vehicle technology and for multimedia 
netWorking. Frequently, optoelectronic components are 
required here Which have only a narroW Width With a high 
integration density, and Which can at the same time be 
produced easily and at loW cost. 
German patent application DE 199 32 430Al discloses an 

optoelectronic assembly in Which an optical Waveguide is 
disposed in a retaining groove on a ?rst component. A 
second component is ?tted With an optical transmitter and an 
optical receiver. The tWo components are ?tted to one 
another such that the optical transmitter and the optical 
receiver are optically coupled to the optical Waveguide, With 
tWo mirrors additionally being provided, Which de?ect the 
light through 90°. The prior art assembly is relatively large, 
and it is thus not suitable for combination With other 
assemblies. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide an 
optoelectronic component and a modular system of opto 
electronic components, Which overcome the above-men 
tioned disadvantages of the heretofore-knoWn devices and 
methods of this general type and Which alloWs the optoelec 
tronic components to be combined differently with one 
another in a simple manner. A further object is to provide an 
optoelectronic component Which has only a narroW Width in 
order to alloW it to be used in particular in motor vehicle 
technology and for multimedia networking, and Which can 
be produced at loW cost. 

With the foregoing and other objects in vieW there is 
provided, in accordance With the invention, a modular 
system of optoelectronic components, comprising: 

a plurality of prefabricated optoelectronic components 
selected from the group consisting of transmitting compo 
nents, receiving components, and transceiver components; 

each of said components having a standardized housing 
formed With or connected to a connecting device for 
mechanically connecting said housing to at least one respec 
tively other housing of a further component. 

In other Words, the invention provides for a modular 
system Which, as prefabricated components, has transmit 
ting components, receiving components and/or transceiver 
components. Each component has a standardized housing, 
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2 
Which has means for mechanical connection to at least one 
housing of a further component, or it is connected to such a 
means. 

A modular building-block system is thus proposed, Which 
is based on basic components that can be produced easily 
and can then be connected in different Ways to form com 
plicated con?guration. This results in a highly ?exible 
system design, Which opens up a Wide range of combination 
options. 
The individual components may in this case be combined 

both by the component manufacturer and by the end user. 
The individually prefabricated components may be trans 

mitting components, receiving components or transceiver 
components, With the latter containing a module With a 
transmitter and a receiver. The components may, for 
example, be assembled in one dimension to form a trans 
mitter strip, a receiver strip or a transceiver strip, for 
example for parallel optical connections. In addition to a 
Wide range of individual combinations, this has the advan 
tage in comparison to solutions in Which a transmitter, a 
receiver or transceiver strip is produced integrally that, if a 
transmitter/receiver/transceiver fails, the faulty part can be 
replaced on its oWn. The components may also be linked in 
tWo dimensions. 
The solution according to the invention provides for the 

capability for the individual components to be connected to 
one another to form an overall module, by each component 
having a standardized housing With means for mechanical 
connection to the housing of a further component, or the 
housing being connected to such means. This alloWs the 
individual components to be combined in a simple manner. 

For the purposes of the present invention, a standardized 
housing is a housing Which has a de?ned geometry Which is 
possessed by all the optoelectronic components in the sys 
tem, or at least by a subgroup of the optoelectronic compo 
nents in the system. This does not in any Way mean that there 
is any need for a national, international or industry standard. 
A housing may in this case be any structure that forms an 
outer surface of the component. For example, the housing 
may be formed by a three-dimensional circuit mount, Which 
also carries out the function of a housing. 
The means for mechanical connection are in one preferred 

embodiment of the invention in the form of mechanical 
connecting elements Which alloW plug-in connection of the 
housings, in particular as a latching element, an interlocking 
element or attachment pin. The connecting means are thus, 
for example, latching hooks, guide grooves, pins or the like. 
These attachment means alloW tWo housings or tWo com 
ponents to be mechanically directly connected. 

In one alternative preferred re?nement, the means for 
mechanical connection are in the form of a surrounding 
housing Which holds a large number of components. The 
components are in this case installed in the surrounding 
housing and, to this extent, are connected to it. This also 
results in improved handling. The surrounding housing may 
in this case provide additional functionalities, in particular 
acting as an electrical shield for the entire module, or acting 
as a cooling body. Di?ferent combination options for the 
components can be created in a simple manner by providing 
a number of surrounding housings of different Widths. It is 
also possible to provide for the surrounding housings to have 
the capability to be connected to further surrounding hous 
ings by mechanical connecting means. 
The described system can be extended by Way of further 

system components. Electrical interface elements Which can 
be connected to a circuit mount, for example coupling 
elements for electrical plugs, are preferably provided as 
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further system components, With the housings of the inter 
face elements each having means for mechanical connection 
to at least one housing of a further electrical interface 
element and/or means for mechanical connection to a com 
ponent housing, thus providing a simple combination capa 
bility betWeen the housings, and mechanical compatibility 
With the optoelectronic components of the system. For this 
purpose, the same mechanical connecting means are used as 
for the optoelectronic component, in particular latching 
hooks, guide grooves, pins and the like. 

In another extension, plugs for optical cables and/ or plugs 
for electrical cables are provided as further system compo 
nents and can be coupled to the optoelectronic components 
and, respectively, to electrical interface elements, With the 
plug housings having means for mechanical connection to at 
least one further plug housing. Individual cables may in this 
case be prefabricated individually With a single plug, and 
may then be joined together to form a double or multiple 
plug. The individual plugs and their housings for this 
purpose once again have connecting means such as latching 
hooks, guide grooves, pins or the like. The plugs or plug 
systems can be coupled to the optoelectronic components 
and/ or any electrical interface elements that may be present, 
in particular such that they can be plugged to them, thus 
providing compatibility With the further components. 

The housings of the individual components of the system 
are preferably each in the form of a cuboid, in Which case 
tWo housings can in each case be arranged With one of their 
housing faces immediately adjacent to one another. The 
cuboid shape alloWs a number of individual components of 
the system to be arranged in a roW in a particularly simple 
manner. 

Each component of the system has an optical interface for 
inputting and/ or outputting light, and has electrical contacts. 
Provision is preferably made for the housing face With the 
optical interface and the housing face from Which the 
electrical contacts emerge to be arranged at right angles to 
one another, or opposite one another. In particular, the 
optical interface and the electrical contacts are in each case 
located on narroW faces of a cuboid component housing. The 
components can in this case be connected to one another by 
their broad housing faces. This accordingly provides a very 
narroW, ?at component. When plugged together With further 
corresponding components, the optical axes of adjacent 
optical interfaces are very close to one another, so that 
transmitter, receiver and transceiver strips can be produced 
With a high integrated density and With a narroW Width 
overall. 

With the above and other objects in vieW there is also 
provided, in accordance With the invention, an optoelec 
tronic component, in particular such a component for inte 
gration in the above-outline modular system. The compo 
nent comprises: 

a circuit mount disposed in a housing or forming a 
housing, said housing having narroW housing faces; 

a transmitting and/or receiving module disposed on said 
circuit mount in said housing; 

an integrated optical Waveguide coupled to said transmit 
ting and/or receiving module, said Waveguide extending 
parallel to said circuit mount and de?ning an optical inter 
face of the component for inputting and/or outputting light 
on a narroW housing face; and 

electrical contacts of the component disposed on a narroW 
housing face. 

That is, the second aspect of the present invention relates 
to a narroW optoelectronic component, Which is preferably 
used in the modular system. The component has a transmit 
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4 
ting and/or receiving module, Which is arranged on a ?at 
circuit mount that is either disposed in a housing or itself 
forms such a housing. According to the invention, an optical 
Waveguide Which is coupled to the transmitting and/or 
receiving module is integrated in the component, runs par 
allel to the circuit mount and, on one narroW housing face, 
forms an optical interface for the component, for inputting 
and/or outputting light. Provision is also made for the 
electrical contacts of the component likeWise to be arranged 
on a narroW housing face, in particular on a face Which runs 
at right angles to the narroW face With the optical interface. 
The optoelectronic component according to the invention 

provides a particularly narroW transceiver con?guration, 
Whose interfaces are located on narroW faces of the com 

ponent. This makes it possible for the distance betWeen the 
optical axes of tWo adjacent components Which, for 
example, form a transceiver, to be short. A further advantage 
is that the component can easily be redesigned, by redesign 
ing merely the circuit mount. In the case of leadframe 
solutions that are knoWn from the prior art, in Which 
transmitting and/or receiving modules are arranged on a 
leadframe and are then encapsulated or molded such that 
they are clear, relatively complex leadframe redesigns are in 
contrast required. 
The solution according to the invention furthermore 

alloWs a high integration density in the housing. Further 
electrical components such as controller chips or capacitors 
may also be ?tted Without any problems on the circuit 
mount, and may thus also be integrated in the component. 
System solutions are thus also possible. 
The individual optoelectronic and electrical modules are 

preferably mounted on the circuit mount using SMT tech 
nology (surface mounting), resulting in a loW-cost and 
simple con?guration. 
The components themselves can preferably be connected 

to a main circuit board by plugging them in, With the circuit 
mounts of the component running at right angles to the plane 
of the main circuit mount. The plug-in connection is in this 
case provided via the electrical contacts of the component 
Which, for example, are in the form of push-in contacts or 
alternatively in the form of solder contacts or SMT contacts. 

In one preferred re?nement, the housing is cuboid With 
four narroW faces and tWo broad faces. As already men 
tioned, the optical interface and the electrical contacts are 
located on the narroW faces. Furthermore, the housing of the 
component preferably has means for mechanical connection 
to at least one housing of a further component, or is 
connected to such means, so that the component can be 
connected to other components as part of a modular system. 
The optical interface, Which is formed on one narroW face 

of the component, preferably has a plug holder Which is 
integrated into the narroW face for coupling of an optical 
plug, so that such coupling is feasible in a simple manner. 
The plug holder is, for example, a projecting sleeve, onto 
Which an optical plug can be plugged, or is a ?xed piece of 
optical Waveguide, Which projects beyond the circuit mount. 

In a further embodiment, the optical interface of the 
component is arranged offset to the rear in the housing face 
in Which it is located. For example, a rigid optical Waveguide 
is used, Which projects beyond the populated circuit mount, 
but is at the same time set back With respect to the surface 
of the associated housing face. Alternatively, the circuit 
mount has a projecting subarea Which contains the optical 
Waveguide, With the subarea once again being set back With 
respect to the surface of the associated housing face. 

The background to this is that it is desirable to design a 
plug connection betWeen an optical plug and the component 
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such that the ?ber end surface does not become dirty even 
if it is accidentally connected incorrectly or a so-called 
“blind” connection is formed, and is reliably protected. The 
so-called “Kojiri” criterion is knoWn for this purpose, on the 
basis of Which the ?ber is protected in a type of “sWord 
sheat ” (Japanese: Kojiri). In this case, the optical 
Waveguide that is to be coupled is set back someWhat in the 
plug in order to protect the optical Waveguide that is to be 
coupled, and the plug forms a Waveguide extension circuit 
mount When coupled to the component. 

Other features Which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a modular system of optoelectronic compo 
nents, and an optoelectronic component for use in such a 
system, it is nevertheless not intended to be limited to the 
details shoWn, since various modi?cations and structural 
changes may be made therein Without departing from the 
spirit of the invention and Within the scope and range of 
equivalents of the claims. 

The construction and method of operation of the inven 
tion, hoWever, together With additional objects and advan 
tages thereof Will be best understood from the folloWing 
description of speci?c embodiments When read in connec 
tion With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of an optoelectronic compo 
nent Which can be used in a modular system and has an 
optical interface as Well as electrical contacts; 

FIG. 2 is a perspective illustration of one re?nement of an 
optoelectronic component as shoWn in FIG. 1; 

FIG. 3 is a perspective illustration of an optoelectronic 
component of the CAI type; 

FIG. 4 is a transmitting component and a receiving 
component, Which are mechanically connected to one 
another and form a transceiver component; 

FIG. 5 is an end vieW of a linear module having a large 
number of transceiver components as shoWn in FIG. 4 and 
having an electrical plug component, Which are mechani 
cally connected to one another; 

FIG. 6A is a perspective vieW of a large number of 
components arranged in a roW as shoWn in FIG. 2, Which are 
mechanically connected to one another by means of a 
surrounding housing; 

FIG. 6B is a perspective vieW of a large number of 
components arranged in a roW as shoWn in FIG. 3, Which are 
mechanically connected to one another by means of a 
surrounding housing; 

FIG. 7 is a perspective vieW of a ?rst tWo-dimensional 
arrangement of optoelectronic components, With the elec 
trical contacts being in the form of solder or push-in con 
tacts; 

FIG. 8 is a perspective vieW of a second tWo-dimensional 
arrangement of optoelectronic components, With the elec 
trical contacts being in the form of BGA contacts; 

FIG. 9A is a side vieW of a transmitting component and 
of a receiving component, Which are mechanically con 
nected to one another and together form a cuboid; 

FIG. 9B is a front vieW of a number of transmitting and 
receiving components as shoWn in FIG. 9A arranged along 
side one another; 

FIG. 10 is a perspective vieW of an optical plug Which is 
connected to an optical cable and can be mechanically 
connected to further plugs; 
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6 
FIG. 11 is a perspective vieW of an electrical plug Which 

is provided With an electrical cable and can be mechanically 
connected to further (electrical or optical) plugs; 

FIG. 12 is a perspective vieW of the con?guration of a 
number of plugs as shoWn in FIGS. 10 and 11 in a common 
surrounding housing, Which provides a mechanical connec 
tion for the individual plugs; 

FIG. 13 is a cross section through a narroW optoelectronic 
component With an integrated optical Waveguide; 

FIG. 13A is a side vieW of a transmitting and/or receiving 
module of the component shoWn in FIG. 13; 

FIG. 13B is a perspective vieW of one face of the circuit 
mount shoWn in FIG. 13; 

FIG. 13C is a perspective vieW of the other face of the 
circuit mount shoWn in FIG. 13; 

FIG. 14 is a partly exploded and assembled vieW of a 
con?guration of the circuit mount and of the components 
arranged on it in a surrounding housing Which is covered by 
a cover; 

FIG. 15 is a perspective vieW shoWing tWo narroW opto 
electronic components alongside one another on a main 
circuit mount; 

FIG. 16 is a section through the con?guration of FIG. 13, 
With a lens being located in a hole in the circuit mount; 

FIG. 17 is a cross section of an alternative re?nement of 
an optoelectronic component, in Which an optical transmit 
ting and/or receiving element is arranged on the same face 
of a circuit board as the integrated optical Waveguide; 

FIG. 18 is an exploded perspective vieW of a transceiver 
arrangement, in Which a circuit board With a transmitting 
component and a circuit board With a receiving component 
are inserted into a common housing; 

FIG. 19 is a schematic side vieW of an alternative re?ne 
ment of a surrounding housing, in Which the housing of the 
optical component projects beyond the optical interface; 

FIG. 20 is a side vieW of a further re?nement of an 
optoelectronic component, in Which an optical transmitting 
and/or receiving component is arranged on the same face of 
a circuit mount; 

FIG. 21A is a top perspective and a bottom perspective 
vieW of a further re?nement of an optoelectronic component 
in Which the circuit mount is of the MID type; and 

FIG. 21B is a side vieW of a number of components Which 
are connected to one another as shoWn in FIG. 21A. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring noW to the ?gures of the draWing in detail and 
?rst, particularly, to FIG. 1 thereof, there is shoWn, sche 
matically, an optoelectronic component 1, Which represents 
a basic component of a modular system of optoelectronic 
components. The component 1 is a transmitting component 
With an optical transmitting element such as a laser diode or 
an LED, a receiving component With an optical receiving 
element such as a photodiode, or a transmitting and receiv 
ing component (transceiver) With a transmitting element and 
a receiving element. 
The component 1 has an optical interface 2 for inputting 

light into and for outputting light from the component 1. 
Furthermore, electrical contacts 3 are provided, and are 

used for making electrical contact With the component. In 
particular, the component 1 is arranged With the electrical 
contacts 3 on a main circuit board, via Which the component 
1 and further components that are arranged on such a main 
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circuit board are electrically driven. The electrical contacts 
are, for example, in the form of push-in, solder, or SMT 
contacts. 

The component 1 has a housing 4, Which de?nes the outer 
boundary of the component 1. For the purposes of the 
present invention, a housing is in this case regarded not only 
as an autonomous housing structure but also as the external 
structure of an encapsulation material Which sheaths opto 
electronic components. 

In order to make it possible to mechanically connect the 
component 1 to further components 1 constructed in the 
same Way, the housing 4 has mechanical connecting ele 
ments 51, 52, Which alloW a plug-in connection betWeen the 
housing 4 and other, corresponding housings. The connect 
ing elements 51, 52 are illustrated only schematically in 
FIG. 1, and by Way of example in the form of a projecting 
element 51 and a cutout 52, Whose shapes correspond to one 
another. When a number of components 1 are arranged in a 
roW, the connecting elements 51, 52 Which are in each case 
arranged on opposite sides of a housing engage in an 
interlocking manner in one another, so that tWo housings or 
components 1 are mechanically connected via them. 

In principle, the mechanical connecting elements may be 
con?gured or designed in any desired manner, in particular 
being in the form of force-?tting, interlocking or force 
?tting and interlocking connecting elements. By Way of 
example, they may be latching elements, guide grooves With 
associated guide tabs and attachment pins that are guided in 
holes. The only important feature in this case is that means 
are provided for mechanical connection on the housing 4 of 
a component 1, alloWing a mechanical connection to at least 
one further housing. The connecting elements 51, 52 With 
corresponding shapes are in this case preferably provided on 
each of the opposite faces of a housing. 

FIG. 2 shoWs, schematically, one design variant of a 
component as shoWn in FIG. 1, in Which the component is 
in the form of an elongated cuboid With four ?at side 
surfaces and tWo broad side surfaces. The optical interface 
2 and the electrical contacts 3 are in this case respectively 
located on tWo ?at side surfaces 41, 42 of the housing 4. In 
the perspective illustration in FIG. 2, one connecting ele 
ment 51 can be seen, for connecting the housing to the 
housing of a further component. A corresponding connecting 
element is located on the opposite face of the component 1'. 
A component Which corresponds to the component 1' Will be 
explained in more detail With reference to FIGS. 13 to 20. 

FIG. 3 shoWs a further design variant of a component 1", 
Which is of the CAI type (CAI:Cavity As Interface). In this 
case, an optoelectronic module is arranged on a leadframe, 
Which is inserted into the housing 4 and is encapsulated in 
it by means of an encapsulation material. Guide grooves are 
preferably provided in the housing, in order to insert the 
leadframe into the housing 4 in a controlled manner. CAI 
type components are knoWn, by Way of example, from the 
commonly assigned U.S. Pat. No. 6,309,566 B1 and German 
patent application DE 199 09 242 A1. 

The housing 4 in the embodiment shoWn in FIG. 3 is 
cuboid. The optical interface is in the form of a projecting 
Waveguide section 2, Which can be coupled to an optical 
plug. Furthermore, a connecting element 51 is once again 
provided for connecting the component 1" to further, cor 
responding components. The electrical contacts 3 are 
located in or parallel to the plane of the draWing, in contrast 
to the situation shoWn in FIG. 2. The same applies to the 
non-illustrated leadframe Which is inserted into the housing 
4. 
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The components illustrated in FIGS. 1 to 3 may have a 

Wide range of internal con?gurations. For example, a CAI 
type is used, as described With reference to FIG. 3. Particu 
larly in the case of ?at components 1' as shoWn in FIG. 2, on 
the other hand, it is preferable for an optoelectronic module, 
and possibly other electrical components, to be arranged on 
a circuit board, in Which the optical interface is provided via 
an optical Waveguide Which is coupled to the optoelectronic 
module and runs parallel to the circuit board. 
SMT components of any desired type may also be used, 

Which can be arranged in a surface-mounted manner on a 
main circuit board (SMT, surface-mount technology). The 
primarily important feature for the components 1 is the 
presence of a standardized housing With means for mechani 
cal connection to at least one further housing. This func 
tionality alloWs the use of the components as basic compo 
nents in a modular system of optoelectronic components. 
The internal con?guration of the components, that is to say 
the technical implementation of optoelectronic signal con 
version and the provision of the interfaces, may in principle 
be as desired. 

FIG. 4 shoWs a transceiver module Which is formed from 
tWo components 1a, 1b Whose housings are mechanically 
connected to one another (not shoWn separately). One com 
ponent in this case is a transmitting component FIX, While 
the other component is a receiving component RX. The 
arrangement in a narroW housing makes it possible to keep 
the distances betWeen the optical axes of the respective 
optical interfaces 2 short. 
As shoWn in FIG. 5, the transmitting components 1a, 1b 

can be plugged together to form a variable-length trans 
ceiver strip. Depending on the desired application, it is thus 
possible to produce a transceiver strip, for example for 
parallel optical connections, in a simple manner on the basis 
of the basic components 1a, 1b. A linear arrangement of just 
transmitting components or of just receiving components 
may, of course, likeWise be produced. FIG. 5 also shoWs an 
electrical interface element 6, Which can be connected to a 
circuit board via contacts 3 in the same Way as the opto 
electronic components. At the same time, electrical contacts 
61 are provided, for example, for an electrical plug Which 
can be connected. The external contours of the interface 
element 6 correspond to the external contours of the opto 
electronic components 111, 1b. Furthermore, the interface 
element 6 likeWise has means for mechanical connection to 
the housings of other components, so that any desired 
connection to the optoelectronic components can be pro 
duced. 

It should be mentioned that the individual components 
may have a machine-legible inscription, so that it is possible 
to achieve large-scale automated production of overall mod 
ules, even in Widely differing combinations. Furthermore, it 
is possible to provide for the components to have a colored 
marking, Which indicates their association With a speci?c 
class of components, or their capability to be connected to 
other components. This simpli?es manual assembly of the 
individual components to form overall modules, as Well as 
visual inspection after automatic production. By extending 
colored markings to additional system components such as 
plugs and cables, the correctness of the association betWeen 
the individual components can be checked easily. 

FIG. 6A shoWs the linear arrangement of a number of 
optoelectronic components 1 as shoWn in FIG. 1, and of an 
(optional) interface element 6 as shoWn in FIG. 5. In this 
embodiment, the individual components 1, 6 are connected 
to one another by means of a surrounding housing 7, that is 
to say the surrounding housing 7 is used for joint arrange 
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ment and connection of the individual components 1, 6. 
When using a surrounding housing 7, there is no need for the 
mechanical connecting elements provided on the individual 
housings, so that, to this extent, this results in an alternative 
re?nement to the re?nement shoWn in FIG. 5. HoWever, it is 
likeWise possible to provide for the surrounding housing 7 to 
be provided only as an additional measure for mechanical 
connection of the individual components 1, 6, and for them 
each to have mechanical connecting elements for connection 
to other housings, in a corresponding manner to that shoWn 
in FIG. 1. It is also possible to provide for a number of 
surrounding housings to have the capability to be connected 
to one another via mechanical connecting elements such as 
latching elements, interlocking elements or attachment pins, 
corresponding to the connection of the individual compo 
nents 1, 6. 

The use of a surrounding housing may be used to achieve 
additional functionalities. In particular, provision is prefer 
ably made for the surrounding housing 7 to be metallically 
conductive and to provide an electromagnetic shield for the 
overall module. Furthermore, the surrounding housing 7 
may be used as a cooling body, for Which purpose, by Way 
of example, speci?c structures are ?tted to the non-illus 
trated cooling body or a heat sink is ?tted (not shoWn). 

The exemplary embodiment shoWn in FIG. 6B illustrates 
a linear arrangement of a number of components 1" of the 
CAI type as shoWn in FIG. 3 With a surrounding housing 7. 
The explanatory notes relating to FIG. 6A apply in a 
corresponding manner. 

In a further re?nement, the individual components 1, 6 are 
connected to one another by adhesive bonding. The adhesive 
in this case provides a means for mechanical connection of 
the individual housings, by means of Which the housings are 
in each case connected. 

In the exemplary embodiment shoWn in FIG. 7, a number 
of optoelectronic components 1 are arranged in a tWo 
dimensional array. The optical interface 2 and the electrical 
interface 3 With the electrical connections are in this case 
arranged on opposite faces of the housing 4 and not on faces 
that run at right angles to one another, as in the case of the 
exemplary embodiments shoWn in FIGS. 1 to 6. 

TWo-dimensional linking of individual components 1 
makes it possible to produce a tWo-dimensional transmitter 
or receiver array. 

In the case of a tWo-dimensional arrangement, the indi 
vidual components preferably have connecting elements 53, 
54 (illustrated schematically) on four faces for mechanical 
connection of the housings of the individual components 1 
to one another. The connecting elements are in this case 
located on those faces of the cuboid housings 4 on Which the 
optical interface 2 and the electrical contacts 3 are not 
arranged. The electrical contacts 3 are in the form of solder 
or push-in contacts in the exemplary embodiment shoWn in 
FIG. 7. 

FIG. 8 likeWise shoWs a tWo-dimensional array of opto 
electronic components 1, although these are designed to be 
considerably ?atter, since the distance betWeen the optical 
interface and the electrical contact 3, Which is arranged on 
the opposite housing face, is considerably shorter. The 
electrical contacts in this re?nement are in the form of BGA 
contacts (ball grid array), for surface-mounting purposes. 
The components 1 are surface-mounted on a main circuit 
mount 8. 

FIGS. 9a and 9b shoW an exemplary embodiment in 
Which a basic component of the modular system is formed 
by a transmitting component and/or receiving component, 
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10 
Which together form a cuboid component Which can in turn 
be mechanically connected to further, corresponding com 
ponents. 

In this case, the housing of one component 10a is 
designed to be angled, forming a cuboid cutout. The housing 
of the other component 10b is cuboid, to be precise in such 
a manner that it can be inserted into the cuboid cutout in the 
other housing, resulting in a cuboid shape overall. The 
housings of the tWo components 10a, 10b are in this case 
once again mechanically connected to one another. The 
intermediate interfaces 2 betWeen the tWo components are 
located on the same housing face, and preferably one above 
the other. FIG. 9b shoWs a number of such components, 
arranged linearly. 
As is shoWn in FIGS. 10 and 11, plugs 11 for optical 

cables 12 (FIG. 10) and electrical plugs 13 for electrical 
cables 14 are provided as further system components of the 
modular system. The individual plugs can in this case each 
be combined to form double or multiple plugs, for Which 
purpose the plug housings have means for mechanical 
connection to further plug housings, for example once again 
latching elements or the like. Corresponding multiple plugs 
15a, 15b are shoWn in FIGS. 10 and 11, in Which case optical 
and electrical plugs can also be connected to one another. 
As is shoWn in FIG. 12, the individual plugs 11, 13 are 

installed in a common surrounding housing 16. This results 
in additional ?xing for the plugs. The ?ber is preferably set 
back in each individual plug 11, 13, in order to satisfy the 
Kojiri criterion. Alternatively, a set-back arrangement of the 
plugs 11, 13 is provided in the surrounding housing 16 in 
order to satisfy the Kojiri criterion. It should be mentioned 
that the surrounding housing 16 may also be designed such 
that it is open on one face, in the same Way as the surround 
ing housing shoWn in FIGS. 6a, 6b. 

FIGS. 13 to 20 shoW various embodiments of a ?at 
optoelectronic component, corresponding to the optoelec 
tronic component shoWn in FIG. 2. As is shoWn in FIG. 13, 
the component has a ?at circuit mount 20, on one face of 
Which an optoelectronic transmitting and/or receiving mod 
ule 21 as Well as further electrical components 22 are 
arranged, and on Whose other face an optical Waveguide 30 
is arranged. Electrical conductor tracks 23 are provided on 
that face of the circuit mount 20 Which is ?tted With the 
electrical and optoelectronic components, in order to make 
electrical contact With the elements 21, 22. 
The transmitting and/ or receiving module 21 is illustrated 

in more detail in FIG. 13A. This has an optical component 
220 Which is arranged on a mount 210 and Which may be, 
for example, a photodiode, an LED or a laser diode. This is 
either a transmitting module or a receiving module, depend 
ing on the component that is used. Contact is made With the 
optical component 210, for example, by means of tWo 
bonding Wires 230, Which are connected to electrical con 
tacts 240 on the loWer face of the module 21, in Which case 
the module 21 may be surface mounted on the circuit mount 
20, via the electrical contacts 210. 

In one alternative re?nement, the elements 210, 220 
comprise not only a receiving element (photodiode) but also 
a transmitting element (LED laser). By Way of example, the 
transmitting element 220 is arranged above the receiving 
element 210, and the latter is transparent for the Wavelength 
transmitted by the transmitting element 220. A con?guration 
such as this is a transmitting and receiving module Which at 
the same time transmits light at a ?rst Wavelength and 
detects light at a second Wavelength, although in principle 
the tWo Wavelengths may be identical. The components of 
the module 21 are injected into a pressing compound 250. 
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The lower face (on the side of the electrical contacts 240) 
provides optical access to the module. 

The further components 22 are preferably likeWise SMT 
components and are, for example, integrated driver circuits, 
preampli?ers or capacitors. 

The circuit mount 20 may on the one hand be in the form 
of a printed circuit board (PCB), one side of Which is 
populated With prefabricated electrical and optical compo 
nents. Alternatively, the circuit mount may also be a so 
called MID component (molded interconnected device). 
This is a molding Which is inj ection-molded from plastic and 
is modi?ed With a laser in such a Way that conductor tracks 
can be formed directly on the plastic. In contrast to a board, 
this molding may also carry out the function of a housing. 
An exemplary embodiment of this Will be described With 
reference to FIGS. 21A, 21B. 

The optical Waveguide 30 may likeWise be formed in 
many Ways. Firstly, it may be a standard optical ?ber Which 
is adhesively bonded onto the circuit mount 20. In another 
variant, the optical Waveguide is applied to the circuit mount 
20 by direct laser structuring (DLS). To do this, the circuit 
mount is covered With a plastic layer, Which is Written on 
using a laser While still in the liquid state, With those areas 
Which are used as the Waveguide being cured, and the 
remaining areas being removed. The optical paths in this 
case remain. It is likeWise feasible to use a clear injection 
molded part, Which is sheathed or mirrored, as the optical 
Waveguide. In principle, other methods are also feasible for 
forming or arranging an optical Waveguide on the circuit 
mount 20. 

The circuit mount 20 has a hole 24 through Which the 
transmitting and/ or receiving module 21 is optically coupled 
to the optical Waveguide 30. In this case, the light beam is 
de?ected through 90° on an obliquely running surface 31 of 
the optical Waveguide. 

FIG. 13B shoWs the components from FIG. 13 in the form 
of a perspective vieW of that face of the circuit mount 20 
Which is provided With the optical and electronic compo 
nents. In this case, a number of electrical contacts 3 (in the 
form of push-in contacts) are connected to connecting pads 
25 on the circuit mount 20, and these are in turn connected 
to the electrical conductor tracks 23. The electrical contacts 
3 are located in the same plane as the circuit mount 20, and 
point at right angles aWay from the side boundary of the 
circuit mount 20. 

FIG. 13C shoWs the circuit board from the other side. This 
face has no optical or electrical components, and only the 
optical Waveguide 30 Which is integrated in this component 
is arranged on this face of the circuit mount 20. The optical 
Waveguide 30 in this case extends as far as the edge of the 
circuit mount 20, Where it forms an optical interface. 
As is shoWn in FIG. 14, the populated circuit mount 20 is 

inserted into a housing 4. The housing 4 has a circumfer 
ential frame 41, Which de?nes the narroW faces of the 
housing, and a side Wall 44, Which is ?rmly connected 
thereto, on one broad side surface of the cuboid housing. A 
number of positioning and holding pins 441 are arranged on 
the ?xed Wall 44, and the populated circuit mount 20 is then 
plugged onto them, folloWed by a cover 43 Which forms the 
other broad side surface of the housing 4. For this purpose, 
the circuit mount 20 and the cover 43 have holes 26, 431 
Which are designed to correspond to the positioning and 
holding pins 441. An appropriate assembly process results in 
an optoelectronic component 100 Which is cuboid With four 
narroW faces and tWo broad faces. The optical interface 2 
and the electrical contacts 3 are in this case each arranged on 
one narroW face of the cuboid component housing. 
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The optical interface 2 in the illustrated exemplary 

embodiment is formed by an integrated plug holder in the 
form of a projecting sleeve, to Which an optical plug can be 
coupled. This makes the connection of an optical plug easier. 

Optionally, the housing of the component 100, as is 
shoWn at the bottom in FIG. 14, may have mechanical 
connecting elements Which alloW connection to further 
corresponding components 100, so the optoelectronic com 
ponent can be used for the purposes of the modular system 
described above. The mechanical connecting elements may 
in this case in principle be of any desired type. As an 
example of this, FIG. 14 shoWs a trapezoidal cutout 55 on 
one broad side surface of the housing. A trapeZoidal pro 
jection 56, With a corresponding shape to it, is located on the 
other face. Mutually adjacent components can thus be con 
nected to one another in an interlocking manner by longi 
tudinal movements. 

The component 100 preferably has a height H of betWeen 
0.5 and 1.5 cm, a depth T of betWeen 0.5 and 2 cm, and a 
Width B of betWeen 3 and 7 mm, although these details 
should be regarded only as being by Way of example. 

FIG. 15 shoWs tWo components 100 Which are mechani 
cally connected to one another. Since the components are 
?at, the distance A betWeen the optical axes of the respective 
optical Waveguides is very short. The overall thickness B is 
also very small, since the individual components 100 are 
thin. Provided that one component 100 is a transmitting 
component and the other component 100 is a receiving 
component, this results overall in a compact transceiver of 
a narroW type. The transceiver is mounted by means of the 
electrical contacts on a main circuit mount 8, for Which 
purpose the contacts 3 are, by Way of example, pushed or 
soldered into corresponding openings 81 in the main circuit 
mount. In this case, it should be mentioned that due to the 
fact that the electrical contacts emerge from one longitudinal 
face of the component 100, such components can be pro 
vided in relatively large numbers. 

If necessary, a large number of corresponding transceivers 
may be arranged and in this case connected to one another 
on the main circuit mount 8, corresponding to the con?gu 
ration shoWn in FIG. 5. 

In the exemplary embodiment shoWn in FIG. 16, a 
coupling lens 50 is integrated in the cutout 24 of the circuit 
mount 20 and is used to improve the optical coupling 
betWeen the optoelectronic module 21 and the optical 
Waveguide 30. 

FIG. 17 shoWs a re?nement in Which the transmitting 
and/or receiving module 21' and the optical Waveguide 30' 
are arranged on the same face of the circuit mount 20. In this 
case, the module 21' has an LED or laser diode Which emits 
parallel to the circuit mount 20, or a photodiode Which 
detects light running parallel to the circuit mount 20. 

FIG. 18 shoWs an exemplary embodiment in Which a ?rst 
circuit board 20a With a transmitting module and a second 
circuit board 20b With a receiving module are inserted into 
a common housing 41119. The circuit mount 20a, 20b is 
designed in a corresponding manner to that shoWn in FIG. 
13. Once the circuit mounts have been attached to position 
ing and holding pins 4411119 on a central intermediate Wall 
4411b, covers (Which are not illustrated separately) are ?tted 
to the tWo open surfaces of the housing. If required, these 
may once again contain means for connecting the housing to 
further housings. The covers can also be obviated by a 
suitable board design (large-area ground planes). The means 
for connection to other housings are then located on the 
housing 4ab. 
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FIG. 19 shows an exemplary embodiment Which imple 
ments the Kojiri criterion for the connection of an optical 
plug to the optical interface 2 of the component. In this case, 
provision is made for the optical interface 2 to be arranged 
offset to the rear With respect to the housing face 41 in Which 
it is located. At the same time, the optical interface 2 projects 
beyond the circuit mount 20. The interface 2 is provided, for 
example, by a rigid optical Waveguide (for example made of 
glass or plastic). The projecting part in this case represents 
an optical Waveguide extension Which, in this case, provides 
the optical interface. Alternatively, the optical interface may 
also be formed by a projecting area of the circuit board 
Which contains the optical Waveguide 30, so that the optical 
Waveguide extension is formed from a piece of the board 
With the optical Waveguide disposed on it. 

The Kojiri criterion is satis?ed since the optical 
Waveguide 70 Which is arranged in an optical plug 60 that 
can be connected is set back someWhat in the optical plug 
60, in order to protect the optical Waveguide 70. During the 
connection process, the plug 60 surrounds the optical 
Waveguide extension 2. Latching nevertheless takes place 
betWeen the plug 60 and the housing 41 (not shoWn sepa 
rately) in this case in order to absorb forces during mating 
and disconnection of the plug 60, so that the optical 
Waveguide extension 2 is not subjected to any mechanical 
loads. 

Furthermore, the illustrated connection provides very 
good optical coupling directly betWeen the tWo optical 
Waveguides 2, 70, since considerably less coupling losses 
occur than When the plug is ?rst of all coupled to the 
housing. 

FIG. 20 shows an embodiment in Which the transmitting 
and/ or receiving module 21" is aligned so that is emits in the 
upWard direction. In a corresponding manner, the optical 
Waveguide 30" is located at a distance from the circuit 
mount 20. The optical Waveguide is preferably formed from 
a clear plastic injection-molded part, Which is metaliZed or 
has some other suitable coating of a material With a rela 
tively loW refractive index in the area of the beam de?ection 
device 31", so that the light is guided in a suitable manner 
betWeen the transmitting and/or receiving module 21" and 
the optical Waveguide 30". This re?nement advantageously 
does not need any hole to be formed in the circuit mount 20. 
A further advantage is that the optical Waveguide, Which is 
in the form of an injection-molded part, may be shaped such 
that an optical plug may be connected directly. 

FIGS. 21A, 21B shoW a re?nement in Which the circuit 
mount for the component 100' is in the form of an MID 
circuit mount 200 (molded interconnected device). MID 
technology alloWs the circuit mount 200 to have a three 
dimensional con?guration. As already explained, this is a 
molding Which is injection-molded from plastic and is 
modi?ed With a laser in such a Way that conductor tracks are 
formed directly on the plastic. In the exemplary embodiment 
shoWn in FIGS. 21A, 21B, the MID circuit mount 200 forms 
the housing, possibly together With an optional cover 400 
(see FIG. 21B). 
The circuit mount 200 in this case has side bars 201, 

Which may optionally also be formed on the end faces 
(shoWn by dashed lines). This results in side surfaces 200a, 
2001) on the narroW faces of the component. The circuit 
mount 200 is ?t With an optoelectronic module 21 and With 
electrical components 22 as has been described With refer 
ence to FIGS. 13*13C, so that, to this extent, reference 
should be made to these ?gures. An optical Waveguide 30 is 
provided in a rear-face cutout 202 in the circuit mount 200, 
and provides an optical interface 2 on one narroW face 200!) 
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of the component 100'. The optical interface 2 is arranged in 
a plug socket 20019‘ on the narroW face 20019. The rear face 
203 of the circuit mount 200 is ?at, apart from the cutout 
202, and represents the rear face of the housing. 

Electrical contact pins 3 for making electrical contact are 
injected into or integrated in an narroW face 20011 of the MID 
circuit mount 200. 
The upper face 204, Which is open betWeen the bars 201, 

of the circuit mount/housing 200 may be covered by a cover 
400 corresponding to the cover shoWn in FIG. 21B, or 
alternatively may be encapsulated With an encapsulation 
material. It is optionally also possible to provide for the 
populated MID mount 200 to be coated With a protective 
layer or a varnish, so that there is no need for a cover. 

In one design variant, the MID mount 200 is completely 
metaliZed on the outside. 

In order to provide a modular system, schematically 
illustrated mechanically connecting elements 57, 58 are 
provided on the broad upper faces and loWer faces of the 
component 100' and of the housing (Which is formed by the 
circuit mount 200), and alloW mechanical connection to 
further housings. A number of such interconnected compo 
nents 100' are illustrated in FIG. 21B. A cover 400 is also 
optionally provided for the component located on the out 
side. 
The use of an MID circuit mount has the advantage that 

the housing and circuit mount are combined. The electrical 
contacts 3 can be injected into the circuit mount. A plug 
socket 200!) may also be integrated directly in the circuit 
mount. 

The embodiments of the invention are not restricted to the 
exemplary embodiments described above. By Way of 
example, it is possible for the housings for the optoelectronic 
components not to be closed on all six faces but, instead of 
this, to be designed to be open on one or tWo faces. For 
example, the housing is designed to be open at the bottom, 
With the circuit mount in the housing then not being adjusted 
via holes, but by means of guide grooves, along Which the 
circuit mount is inserted into the housing from underneath, 
and is positioned. 
The primarily important features of the component 

described in FIGS. 13 to 21 are that an optical Waveguide is 
integrated in the component, runs parallel to the circuit 
mount and, on one narroW housing face, forms an optical 
interface for the component for inputting and/or outputting 
light. The electrical contacts of the component are preferably 
likeWise arranged on a narroW housing face (Which may also 
be designed to be open), in order to ensure a narroW 
con?guration. 
We claim: 
1. A modular system of optoelectronic components, com 

prising: 
a plurality of prefabricated optoelectronic components 

selected from the group consisting of light-emitting 
components having a light-emitting element, light 
detecting components having a light-detecting element, 
and transceiver components having a light-emitting 
element and a light-detecting element; 

each of said components having a standardized housing 
and at least one of said light-emitting element and said 
light-detecting element located inside said housing; 

said housing being formed With or connected to a con 
necting device for mechanically connecting said hous 
ing to at least one respectively other housing of a 
further component; 

each component having a cuboid component housing With 
narroW faces and broad faces, and each component 






